8.8
- % e
'ﬁ‘ % _ ﬁ
P

* -8

P
e

®

AR IHES

WA A0

11E£E

SRR -

HiFENTa?

(FRERERE) 2008FE6 57

+ VOLUME 116 / NUMBER 2C



BIEEE: RS RRAINA? ehp

OOOEREFEFEBEAXTERFERER I
(PFOS), ERIMAAIMHEMNETE
( Scotchgard ) Biis iR EMFIRI KA, F
WRIMABARKFE ZFETIMEABE R, Hit, IME
RERNBEEERABREXRTIPFOSUREBKLFME
B ¥FEEREE (PFOA, ERATHTFEE~mMER ) iz
FRER (PFAAs ) XIEHEMMR R, MEE ZHISELRE,
R B RS ITPFAAS IR X &R R RAR AR
B, X{ES AR H XL R B F B EERAVLE,
BX, SEFREETHRIENEWAENET L%
HE, —IFNARIEREER, AMEFRZSMERE
TR 7K B AT g Xt T TRO R R 7= 2E #20iml,
HEFEBFEVME SN EX LN SYATIE
=—TREMBE, —PMHRENGFHEPFOA
PERERENEFEZR PR AR
“PFOATESEM K FRA N RIFERRIEEZ JLA /I
B, EEMRRERNZILER, EREFERALIL
A, MEAMANLFEFEMNE, ¥ ZEIMRE
(EPA) S ESmALEWEBITESE
Jennifer Seedfid % .
“BIBEZANBTERTAENEDZIER
ERTIXEER, ” EPAEREEREMINER M
3T SLEG = ( National Health and Environmental
Effects Research Laboratory, NHEERL ) FJ%hif
H£MF K Christopher Lauiit, “EEAEATGFEE
2?7 BRANEE—EARRTHINEEZEES? ” Lau
EXEMIR FMEBRMRZ A TR “Ril”

(RS RRE



ehp KEEE - 2acEn. IHESRRIAS

XS [ A A SR E R — A
PEsMEE R A “ERERNES
IEaSeedRB I —FE, XA, B
R AR Z T PEAASHI XS E— MR
PRER, Lauil: “FAITFERE T, R
B A AT (R,

EHTPFAA

T 4 s il Ak A P A s TR
FAET A A R T BRI 8 AR
PR A A RN 25 PR Bl A% Naomi
Kudof/r#, —Mifi 5, MRk EBE,
PFAATERAINAFRIEZ . flan, A4
D FIOA S T 2R EE (PFBS) MAYA
PRI R - A TR — A, fi
PFOAMIPFOS (FTiliI&A ) \ R 11
C8{E &) M ARPNTEER I TR 53331k
381544 EA /SR 1045 ALk
FeEh (PFHxS) 2SN, BTSRRI
8.5%F,

SMAFICAFHEPFOS, HEfZit
E WA D B % W R A

AEPFAASRERIET TR,

RER

B AEIES B9 5K A= fo

POl g SR, Bra Uy s

PFOAIT/\FK A Fl—Filf (Arkema) |
Asahi, 7 (Ciba) . F}3ER (Clariant) .
K4 (Daikin) . #:# (DuPont) |
3M/DyneonfliRE I 5a i (Solvay
E R AE20104F FiTR D 95%l 1)
PFOAHERFIE A FR &, 2201545
{52 1Ff HIPFOA.

SRR IR IRES TAR/NAFT, 5 =2k
HE ERHERE HI T B HPFOAFIPFOS:
FIT IR Y (IEPFOSIN— b EW) .
SRR L (fUFEPFOA) FIRIAZR L
BEAb A il ik ) 4 SR TS MU AN SR S 22
TR EEAE A R AR B HhBEY
R T BATZE . W2 TR A S e
7o 3MZAHITE I AR -1 & P4 T i
FIPFAAST A, (UFEPFBS, RN EATEAEN
FORLERABE AT, 3MAA IR 50 & K John
Butenhoffiji,

H2 S R G MR B8 S
AR, £E20074E2 14~16 H ZFR 2 (SOT) 2
VRS T =Rtk 2 S SR ED 1)
PEAAsTEFIBCRFIAHSAL LT B, SR
CFHEPFOATEIRGHI R AR B, B 1A

Solexis)

> >

2

B FRET L EMEA RO B A Y AR
X HPEOAEKPROS, 7ESOTEWH— /MR,
Butenhofff2 ], RSB REMA, 47108250
ROF BRI % RGBT APFOA, IR,
bR TE B LI, N-CH 4o SEREmeRe , 48R0
TEAMR B —FhB Sy, AEBREE R ) A0 A
PFOS, L RIPAERA A7 4EPFOA,

HE IR M P FA Asth 1F 5 %) 55
20T PSRRI sl L (CDC)
EE| R IR @ R O /25 Antonia Calafat
N4, TE1999~20004F [ 4= FEI{HE BEAN 7%
7% (National Health and Nutrition Examination
Survey, NHANES) Flcbeiss A SeE A mim g
FEAHT, CDCAMUKMZIPFOSHIPFOA, 4%
WRIPFHxS , 23l BN, i, 7&
(R 55K) (Environmental Science &

BB AAR KRB B7K

Technology ) 200744 1 H PR —ka S i
W, CDCI e ARG 1B 0%
AHUREE T PR PSR IS PRI |
YLK N 2= N AR R 2 S —
2-N-C A g S BRI R2-IN- L 4
T B RETR G, R, AR
BRI IR 450 T TR (—FhrgA
IR &%) IAEAE. Lankhsedil, &
AFPPRAAI T A S B M s
BRI T & BIPEOSHIPFOA.,

JetRAE. REIEADA

IR R 1 W S S A
PFAAs, HEAN1E, PEOARIPFOS 52
TN R XM G 2T
A —— MRS AR =2 By IR AL AR 6 21 TR
A, PR F s v ik B PRI 1

o HBIMARMRIE, XL EYIET 2
AT IR,

2 HsOTS W b, REMPEN
ELRPHS (New Jersey Department of
Environmental Protection, NJDEP) [{Jfff
FUE MR, 1235 /KARH) K FH7K
FEARH, H78%KAEIPFOA, 57%H: %
, PFOS. %L PN D EPAE20074E2 F
WOBURF R it s K PO A EE,
i, RSN K PFOA ST R T

e 0.04 ppbo

IXAHUE T E AR T 2EEE P ARE 1R
SEIRIRIE0.05 ppb, ZRIEFE20064
EP AR A0 a5 FE AL Bl LT AT
AR Z AN 0 25 JE AN AR K T S5 28 )
AR AT —E50 . G LRI T4
H - FEME TR R RAE; FRTBCHSAB A WK
IKFIPFOARIITTFRfE. ) FERERKER E A CSHE
Ji, A IEEN R A Edward Emmett) [
A T AT TEAL IR FIAL R T BT
ZARATE S RN E R K R FPROA
Ko FEEmmettf1:20065F8 F CHRNEANERITIER 2
248 (Journal of Occupational and Environmental
Medicine) I JRIN—Fdkes, Ep7c0tan,
ZMBINLittle Hockingi &R IS HPFOATK AL
VBRIV R 2 89f%. TESCHRH, Hias s
A — RO E BT IR SR B B PR AR
IPFOATK-IIIT 4 A
“NJDEPHI LI, #&RPFOA I 77E T

(FESRERE) 2008568 T - VOLUME 116 / NUMBER 2C

Top to bottom: Photodisc; iStock Photo



Trout: Korban Schwab/Shutterstock; all others: Photodisc

KB RER,

KRB AR S TS IR A MK K R 5
M 7 Az B EE2ESK Gloria Postiiie B4,
Emmetc 2 7E (POVABRTIE 28 ) Eise
TpEoR, B KRR FIIPFOA, AT LA
S AT R B IOPFOAZK VA AR

N AR FE b AN 2 5% TPFOA
FPFOS, TEfEE, —FKBEARRA R =R
FEPFAASTS I LNV S S H 3R G . REE
ERIAE . BARGRYT . AR FITE 25 GRS
Martin Kraft/T 44, R EREAARR AN
Rk R, AL — BT
46 (North Rhine-Westfalia) | ArnsbergZ& VX
MR e o AEK rafoRItRIFH 13 HTPEFOA
FPFOSE U AL i, AbATA3
PURE S PI JERHR B A 3 2R /KRR K
FRE] 7148 ppbAl0.6 ppb, IX—45 FAESOTEIL
PRI R AR . 2 S YTE tdEtlif | ffdn
Fnhg o AT S Ik Rk 1.2 ppm, P
KIUIEH133 ppbo RIS, ARSZISHIKAIFE
FARNIF I E A4 ppbo

PFO ASEIZ X AR I 37 FRAS IR - 4L

HHRE - eakEn: IHESRRIMA? Ehp

PFAASTEINMEH 27, HANFAETHRNG —RAMTLTHNHLNY. &

B, SERIMNG B L AR X i HH 6~8£%,
Kraftifi, 7E20074F3 15 H AR IO FEE BT SO
1, RrafofRISHRIE T M3 FHPFO ARRPF 3k
{EArnsberg) i }922.1 ppb, G14H12424.9 ppb,
SMEH527.4 ppbs

S ZEE AR S, CDCIIRFFA RO 1
1999~20004F AN H A N E SHF 7T HUREERUREAS,
FEAE T B —APFA A E I RERMEIAT
Calafatlii, XECHUREELE I, 171250 KA E
NBEI156205 MUIEAHEAHT, PROSIF-AIR
30.4 ppb, MPFOAM-IERENIN5.2 ppb, F3ME
NFFHREO- Bk B T2tk IF Aaxsei &4
S B TIPS INEUE L Rk =

FEANFLH A Ui 7 thAS U P F O AN
PFOSHIfFAE, & T20074E2 AT (EREE
FERE) (EHP) [—T0K AT T
HAE B REFLRSRIZ LA AIPFA AR R Z)
JEFR200 ng,

3MA AR I A SUBCER B ) — L F 4 (5
IR, 1ZA A AR 20024 IR A PFOSHRHTY
A7 DL R ORI IR EO A IR EE 2T 46

(FIESRERE) 2008568 T - VOLUME 116 / NUMBER 2C

SO B = AR S i, A1 R AR T20074F
SHTI (L2718 )) (Chemosphere ) [H—I TSz
7, 3MA BT A AEEER T20054E 1 e
3 R — SR DB IX 4042 S5 LT 2 Rk AN
SRR — ABERI10043 M 2R AF A HHPFO ARIPFOS
Erigto AL IS RSN, fREkE AT
PFOAMIPFOS VIR EER) R T50%0A |, 3M4y
FIPNVER AT DiGeary Olsenilio

Olsen/KiA, 3MARLEXTHSEIAT AT LR
B EHE 51999~20004ENHANE SR 2 [JPEA A
B BT e, O e — KL
FEAR, MGuita FITARRIRGRSEE AR, (HiE,
b, &FT20034F12 HFIEHP L IH—T2000
ERE IR ITLL TSR E IR, #2310
PFOAFIPFO SIS CD AR ] B E 1)
Fs JUFARIR . 3M 2 =ININI5E BZ2006 4 BEATTH)
— IR AT, 2T AR
6T RAEAS, JIRE T 4RI LI o ek 45 A
RNk, OlsenthFuiit, A FIATEIXEEHTITE
SERERAUE TS 7T B PFAARE NI
NP5 P B FR S RL

BRI, SR OISR RS )
PEOSHIPFOA RS [/ . hs k HilZE. N
ST AEAFERIET  sRfa— 1380, BV
PFOSHIPFOARCERIY) S5 Z R A= 1Ak
TR R TN, Seediil: “ShHANE
RCRARBERE . IRAARGF, 1fifE Bl sk str, 7 3
iR E s, XSS EmER L, T
HUABE RN A

HEEEYR, SEEIEERXLE
P W RR 5| ES TFE JUE R B B IR . — SERE S0 E
5%, PFOSHIPFO AR 5— 2RI miAt ez
Pr—— IR R A IEAE S 7k (PPARS)
SEETRE o B TR RS et — A

MBS, PPARBIEESIN LA K
FGeREIREAT 5

5Nk, KiETEERIEPFAASTES
PPARMENHA, 5l — AR AR R h—
PPAR-o [ NIFIRE ST Fo HIHORFIIT AR R, %K
SR SRR A O BT T, Seediit,
H5 F, PFOAFIPFOSHPHAT 2 IS MAT L]

NHEER LAE#)2£5¢ Barbara Abbottia A
HPPAR-a YR T RE/INRHT T T % AAE
PFOAZR R T BN AR T ER . T
PFOAZPPAR- a A /15BN (fEHIEPFOS



ehp KBRE - crram. HESRRIA?

WIRZ ), IR Z IS S T PROSTE
ST AEIIBET . “PFOSHIPFOA#HE
SIERHEFRIET:, X PSR EA A AR
PEHIE, BS0R I, BARAA Z—RIE, 7
NHEER LA & #2258k 5 A0 H FE
John Rogersf&t o

SOTEW L, KudolAl S EHER TK.
FHE P F O A7EHEM: R R AR YA IR A R o i
G0 IXUEHIFT T RPFO AL e PSRN, 55
AR SR RRER T E AR BT KudoffiiH5T
AT B TR N AT B ER I3M T T A
PRI TR B2 S, T A R R
IR H AR INTEER o Butenhoffilt, /5T
AT F TR TN KRR PR P FO AR
EFNTIN(FESS

Rl 5 I HEPEO ARIPE O SEUI /N 3T 2R
BBET ROt S T2k . RogersfE
SOTZW A4, EPARIBIFE & RN, R
TR i RIS BRI, A
2 IR BEAR L B PR IEE . b, feokT
HHRIBE2PFOS R BRI skt Pt it 2
G E BT D6

-

POPNES 9z H:0p-A1 |

DA I 49T 5 85 RO A 2 (i JBE A e 2 X 2
Hamn e rf R 7T T AE B fEMelvin
AndersenSEi, Jy 145 ABFEGREMR B T3040
AR BRI A Rt 5, WFBhoiss
HIRFIE B I RRNETE ST SR INPFA Ak
BE, AR A AR e st

A RS HERSREE BN BSOS A
gih, Firfd FOPFOSAIPFO ALt = 1 AN
HeaMm bk, B—DR &R0
AT SRR FEIRE T o, XA R K F
QIS 2 Y NEN I

294 - B S HT R R REIL, 1E
2004~20054F 1 0 [ T /R BETAE ) LIvo297 B I
MIHFEA, 100%# HHPEOA, 99%F:HIPFOS,
PEBloomberg/AFE DR URHER AR T
4% Lynn Goldman/I4iit, Goldmaniit, 1%
i, B SR AT RO, IS PFO SR
IR N34.8 ppb, MBBRIFXECA & RHGE R T
TSI, S 2007 1 H12A 7R AR T (R
FUEREE DA ERREYSE) (International Archives of
Occupational and Environmental Health) 5%

HAERIRFE TPFOA
B/NRE T B E
H, RIESFE
HE. EFERH

FEPFOS, LR=EM
HYRE R ET
5REMEREX
B (EE)

oo, eht s ] T B2 Lin ik -PEO AR
PFOSHIFZAE, [BHRIFAEAE L,

I T R HAE /K FPEOSHIPFO AT A2 L
5 H A AR EE RIS B AR R A7 S 2B 1 a2k
AN, A - R OE R TG
P& b AT AR J L AR R B R AR OC AR
ZHEON R T LA A SO R TAL R R
“HHAE MR FEEOEAT,  (BFIMIfMIEH ) PFOSHI
PFOA (&) B, 7 Goldmanilt, HEWFE
TR, ARHAERT ATRRE AR IERE . BRI
M EBIRII R 2R

L - SRR A RIE LRI T
WitEJLRNPFOA (TiAEPFOS) it 5 HIM AR
PR HUR R ZACH RIS, Goldmaniit, mi/K
FIIPFOAMIPFOSH SUFURIIEARAFAE I, 1X
AR E—NAE, 25 XL S HTE 22 ]
HRGWIAE, S el FErh RRYERR ) Lk
M, Goldmanii,

S5CDCHITARINRE, 20 - FREGIke
MR FEA KA BHIH- S AR5 ) LEE I
IRHPFOARIPFOS & it IfF{EATAK, Goldman
W2 R TR IE” o BT LA AN
HEETORFINEEE, 1B Eioa b,
TZE A YIRS, Goldmanii, HINTARE
N, AR EOE FORIRNE, e R
XTI NG NS I AR DY, 7

FETGoldmanfifFtH LI 7K FPEOSHN
PFOA SRHAERTAREOCS, —Lepioas A
W, XAHTEIRES AL & NG5 25407 =
IKFPFO A G E AT IR NEREIR A A E— BT E
o BRI TR, MEYRIgE/ NRINE RN
JERE SR, Rogersfle,  “E A TR
g, 7 i, BN HANZREIIPFOATRD, i
HeN Ik E =R E KN, 7

KT M 2a AR — MBRBE,
PFO AR A [ B BT 0, Bl g (X
iiff, RogersM4A1ilo #5527, PFOARMILE “fE1
ENSEBT R A CEFRARI ) 35, 7

“EATHRRE X SRR A,
Seedi, “FIRBIEABHIMAEHRLA T T
REHEFIEHE. ”

Rogersit, XS5TAMIAZLZLHIEIL
B AIEAART S, BIEPIE e R
ML, HAEMRIERE WA AT ek R
Fo “ToeE N BT E e e & A T4

(FESRERE) 2008568 T - VOLUME 116 / NUMBER 2C

Chris Reuther/EHP



Left to right: Don Bayley/iStockPhoto; Eyewire; NOAA/National Ocean Service

BT - 28RER: IHESRRIITAC Ehp

HAFPFOSTIPFOARE S AK LM HEMLE R RFEKXEK, H
+ERE, fIMBIEILRARE, (EAETRHAT,

2., eI PPAR- o i il H et Rt E
T, 7 i, TR LA 2
o KB REEIR PR R SRR, skl
— TR, 7

fH2, LaufgHHPFOANUE S AEIAIE R
BRARTE— AL AR 2 RS A b BT
GO T AT P 5 B S, BT
A DASH 3 W2 52 3 2 A i SR AR U il g 2
Nk ek 2 AbRito

EPAEW) 5% Suzanne Fentonlfi] SiEiX— /5 [
e 2 S X SN Fae S AN
AERTPFOA RS S5 ARG BRI T . it I
R TR, X T A TR E =5
PLUFIIPFOAFFIERZ (BILRHPFO AR SRS
RRAEWE) o WOFFhrE N e gihk
I T PRAAS [FCAIMTE, ORRONIL . FLRAE,
mESE: AEEEENGT

YT A7 RPEO AFIPF O SHIBEA 250
M E L R RS, EP ARSI 2
20065 MR 51 2 [ IIF U RIS o B B R NAIE 5
W EPASEIESH T Z T THRIRTTT, FEE)
PFO ARSI RIR OIS B4 A, NHEER LYY
RERFFHAE AR5 R obert Luebkeiiio HFFTA
TEMEEPPAR- afififh, (H—LERLR B Rif A H
ERITERNL, Mt AbRnEEA T AR R N
T R BRANACE SR, X SPFOAR &SN
iR TR AT _ETHO R AR

TEE ARG A B A A PFA ASIR [
Al SENH SR R GOWFE R, B TR “H
AR EF MR (PRFOSIKF ) s HAO LS
K, B RZ SRR RS LR F e A=

BE2f SRR R A D B Margie Peden—
Adams/ P L, SOTS UL L, MHARIIE VR
A T AR —ANEBREAIO R LA, A 1547 T
AETEAE R R 2 S SR it T A b 27 FR A NED
S LA S IR 89 S AR I MR A . AR
FIRF R — M7/ T20064£10 H1H &
HRAE CRERAHR ) (Environmental Science &
Technology ) II—RamHTR, XECHEHAAN
BAMPFOAIKIEZHCD CHR-SHSEE T R RPN
AFIIFIE, [EPFOS - I1/KF I = HH20~40£4%
TETE R AR N 55 fal KR £ 1
1, Peden-Adams#BIEN. T —E A
TS INREIIAR . “Fef AT &30 (PFAAS
SR ) FEEWEROIHILER . 7 dhiid. Flan, iF
FENDEAT E I TN ok 1 2R K 5 (NK)
ANNETE VISR o R IRA TR 1 2 A
BN SR AR 4N A B3
“RERZIIREZIRRR, &5 2 MR E
T, A AR, ” i
AT RIS, TEIEH S Pl ARG
TIEERE MK — 252 i v AR ] 25 T A 0
Jg—FISAS, 7 Peden-AdamsiRifH, “HfIFRETh
AE R SEOR R S IEMER N, Bz ohhERss
FRE AT, TSRS N . 2L 4
N THEE, Peden-AdamsHlIESH THIZEEIK
PRI & IS RSP EO SH-#B6C3E L/ i
dhid, < ERHRBIYILER, TERRI R KE X
NPT B SEEPFOA . PEDA (4391
ZE ) R SRRSO MEL B AE R o X
BURTHORT 70 B A NG, B2 A R 1k ik %

(FIESRERE) 2008568 T - VOLUME 116 / NUMBER 2C

HIFFHIAPEOSITEE AN, Peden-Adamsiit:
‘T BBA A KI5 = A0l (X EefE
).
PFAAYS S IR 52 77 1]
EARTPRAASEHZHITTE R “ (%
W) EILE AR REEN, 7 Anderseniit,
“EARE O A R TAE SR — Mk, Bl
KEBG B H T —LeZ R S i, 7 Pl
Andersenf2tt, BHFEAE0 TRAIRDTE SR
), IXEEHFTTIRIE LIS S st A AR T s AT
FFBAL R, Rogerslil Bix—iik, A
AR X AR R A TEARR L, AR e
R, TS A TSR B A ek B A TR
Bk,
Goldmanli: “FH—@FEITHEZIARE
5. 7 AN e SR SRR TR A S I
BEEHS AR, k. “Siiftsird,
B IR RE FUEE R . B AN AE—— AT
b ARG T —— T AR AN AR AL,

LPFOSEIL
MEEKE, RTIZENFDTZ0RRINE,

EFPIREH

AT, Bl 12 BN RE S B AR & #Sh
ABIETE R

U RAREA X S R, AT
T S E RN U AN ERA TR T
Goldmanfhseiile g, Wi, AR AR
ST IE R R RS AR, A5 DA
TR TR SR UL A T o b S 4540
“UNRBA DS AN B GER I TE, FIARFA
T AR S IS 2 —2, THEEE AR AR
PR PR DA R R

—Kellyn S. Betts
PEH EHP 115:A250—A256 (2007)





